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[If jM8] ifuiE^ftcAJf te, S(g3 9 0 nmi:k;-i'5:ft5iig)t 

[ffj£SlO] talS'^^f*^, ZnOrZnt, (Sr, Ca, Ba) 5 
(P0 4 ) 3 C1 : Eut, ZnS: Ag, Alt, Z n S : A u , A g , Alt 
, Z n S : C u , Au, Alt, (Zn, Cd) S : A g t , ( Z n , Cd) S 
: C u Hfr<btj:2>m<D[H<D'Pte< £ ±> 1 o £ 3 t t f £ If #S 1 ~9 

1 ~ 1 0 (D^irtifr 1 JIIE*c7)t-V 7.^U^ii 3 
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tftft^fl^ £LT It. ZnO : Znh, (Sr, Ca, Ba) 5 (P0 4 ) 3 
CI : EuL ZnS : Ag, Alii, ZnS:Au, Ag, Alt.. ZnS: 
C u , Au, Alt. (Zn, Cd) S : A g £ , ( Z n , Cd) S:Cut^ 

£>&&S¥<z>p'j<z)4>& < h * 1 o £-a-A,T-t,&v^ 

ytfotltm&Z £LT&, Y,A 1 : O in : C- e Y < A 1 , G 
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y?>|-c'5~10^mi:U > # £ L T 7 ? U ;i/f&BI & J8 ^ 04iC^ 
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R w &tf R b £-f 5= fcfc'U AM;/c I 0 tfmftfaM IZAtt-f Z> ~ t\Z «fc 'J^fttf 
5g*1"5(Z)-e, ^ ^ ?t )^ i^Of ^ ffl CI J: l J - M^MO^&At^cT)^ 
Si-S^ttS^ I 0 R w i: I 0 R b ^?R!l5fe1-o = 
[0 0 2 9 ] 

ft & •£> cZ) T\ #r=i£-e^£*l£ 0 

R w = r + r w Xt 2 ••• (1) 

R b = r + r b Xt 2 ••• (2) 

mmtmzmm-tz nufe-tz t. x.*ji3r-uf?miz£ vixMtmut.Mmt.cr> 
m 1 3 

Jd 
Ke -Kx dx + t = 1 
0 



/. r + ( 1 - r ) ( 1 - e Kd ) + t = 1 • • • ( 3 ) 

c i ) t (2) isj: »j, 

.*. t = { (R w -R b ) / (r H - r b ) } 1/2 • • • (4) 

( l ) t (4 ) ^iij, «Ti:&5. 

r = R W -r W ( R w - R b ) / < r *- r b> • • • (5) 

(3) (4) (5)j£<fc»j, E*n-t(7)©iR^iKKAV^^:T*^:«)^ti-5 0 
K = - ( 1 / d ) xln [ t / (1-r) ] 

= - ( 1 / d ) xln [ { (R w - R h ) / ( r w - r b ) } 1/2 
/ { 1 - R w + r w ( R w - R b ) / ( r w - r b ) } ] 

Mill r w =1 > r b =otfeoi:L, d = l o " 3 c mcogkftizn^ 
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TR w =0. 5, R b =0. 1 <Dfflfe%$mtf&btlt=.1g>'&[ZiZ* K=3. 5X10 
2 c m" 1 *^* ^*l-g> = 
[0 0 3 0] 

*<Z)Mi;£i4tf)#>f > Mi. R w t R b c7)fit$r^o J: e> ICgftftJg <^Hi? 

3-v-jxnma>mzz'*j r w = R b £tez>-aim&tf&z 0 *<o&otem^\z\z. m 

[0 0 3 1 3 

0 4 ICfc^T, HIM 1-1-3 (Dmit, &ytfo£ LTZnO:Zn?:ffll\ 
V&l&{%mt. 1 6 0 0 c m~ l X*& 'J, ^SlCiftV^tfW £*lfc 0 3 

<z)S¥{c^^ti±, h/p 1 3 ix mxmmMm^m^n. -^cot^cDmmm^m^x 

[0 0 3 2] 

- 1 ~5(7)fm, LT (S r, C a, Ba) 5 (P0 4 

) 3 C 1 : E u 5:^^, jgftttil/W > #0) it 5: 1 / 1 £ IT, H/? £ ^ft 3 it 
fetirotfeS, V&V&gkmt. 3 0 0 c m" 1 "?*) 'J, ^{g^tetff? £>*lfc 0 JKZ) 

s¥icis^T«, mm8 o nmzmmw&tfm^ti, -rcot^cDmffi.m^mtix^ 

tz. (OW) o 

^1M3 - i ~3 mmmz - 1 ~ 5 tmizntytfaitm^. mytfat^ 

4 y #<Dtt* 5 / 1 £ Lt, l&J^&IHfc^ltfctOTT'&S, iSiR^jBCli, 7 00 
) . 

mmm 4 - i ~ 3 <Dma, HMM2 - 1 ~ 5 nmv&ytftzm^, 
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■i y Z'CDkt £2 0/1 t LT, mm ZMit £ it £ t/<Z)T*$> £ = i&MM&li, 10 
OOcm" 1 -!:*'], $ 'blCffi^'fillC&ofc, * <7)S¥ (C £ ^ T 1^4 0 ^mf 

[ 0 0 3 3 ] 

£ f-. Il^J 5-1-4 Smftil LT Z n S : A g, Al/ZnS: 

Au, Ag, A 1 <7)j£& 1 / 1 £ Lfct;<7)$:M^, S^tti: M>f > #c7)J±3: 5 / 
1 t LT, §l/P£'^{t£lt££oDT'&£ 0 iKlK^IKtt, 6 0 0 c m _1 T'£> o fe, 

£=kft*lT^fc (OPTO o 
[0 0 3 4 ] 

»J6 -1-4 0)g¥fi, mytft £ LTZ n S : A g , A 1 / Z n S : C u, 
Au, A 1 6Di££ 8 . 5/1. 5 ^ Lfet;<Z)£fflVV ^^A-Y >-S'c7)it£ 5 
/ 1 t LT, ^iP^^ftSitfe^CDTfe^. B&MStt, 6 0 0 c m^T'&ofc 

„ ^(7)S¥fcfevNT^> §^5 5 n m-cmwrn^n^ti. *<Dng<Dmffi,m*j& 

tiT^fc (OW) = 
[ 0 0 3 5] 

ttmm i - i ~ q comt. &ytft£ lt y 2 o 3 : e u sm^t 

;W>^'WJ:t:5:5/lhLT, Sr^-ft S -tirfe fe(7)T*feS „ i®M*}Btte, 10 
0 c m _1 ^T^Tfe U, <gVffl£&o£: 0 Z IC £ V \ T l£, IJ? 1 6 4 jttmT'S 

[0 0 3 6] 

±fEi±f£MtC£^Tti, ^T^^C^PSlR^^^ 1 X 1 0 2 c m _1 ^TiT& )Sf 

S£oT, i^iP&Jg&^Sfe&lCli, P£iK<&££# 1 x 1 0 2 c m _1 K±T^5^ 
gtf&S, £?£L<lj:, V&U&m*2 X 1 0 2 c m _1 W±T'fe5. HJfeM 
2-3(Z)J:e>lC, l®l|X$M&#3 X 1 0 2 c m -1 ^ S^IC 
#<i*l£ = ££ic, H5SM4 - 2^Hli 1 - 2 (7) J; e> ic, 1 X 1 0 
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[ 0 0 3 7 ] 

2 0/i mmsicommvibfrf£ y (Dmmzm^nz zttfftz (mmmmco 9 9 % 

) . f=.t£L. itmm l - 6 (7) J: e>lC M/|E# 1 2 0 # mJ: *J =fc*£^ (H/P 1 6 
[0 0 3 8] 

-r s co v. &:Jbfc<Dm* j p 4 y zmzfc, cr-mnsum mm 

LT, 1 2 0 u mJ^T^M^-efe $? £ L < l± 8 0 n 
[ 0 0 3 9 ] 

[0 0 4 0 ] 

£„ V&U&WLtf&'^W. 1 X 1 0 2 c m~ l CD£.£iZ, ifii: 1 2 0 

5= MM^ix i o 3 cm _1 i:^^<^5i:, HifeM 4 - 3 <z) «fc e> ic 

SH/P^ 8 0 fi mT* t&Sg&cASiJgtf^ <bft (lf|^Iffl7 2%) , ^(7)^^(7) 

i®jR^Uci:^i:<7)0t^)1Bli8T*S>-5o 1 . 6xi0 3 cm _1 

%mm i - i izmmtf 7 n mx^mwmmco 9 4 %*^#^nT^3 
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mt>m<b *x zm&iz&^T (m4(D©m , ^&&Mtmmtcomt2~4 com 

[ 0 0 4 1 ] 

mytfoCOttmtLXlZ. ±iEII^MJC^0)-S|5 5:jjtLT^<2>#, ZnO : Zn 
(Sr, C a , Ba) 5 (P0 4 ) 3 Cl:Euh, ZnS: Ag, Alt. 
ZnS:Au, Ag, Alt, ZnS:Cu, Au, Alt, (Zn, Cd) S 
:Agt, (Zn, Cd) S : C u t CO fofr 6 1 o X £,1fi^;b1±T M ^ 

±m&ftfk t itm& & i%yt # £ $ ^tc^&j: oizms&bxib&^o zco&kw* 

Al 5 Oj.,: Ce^ Y 3 (Al, Ga) 5 0 12 : C e f ^Ilt 
[0 0 4 2] 

. ^CAMIIA.IWMC&V^, fil^tMo 4 t 5 8 (^{CiSHM 5 6#0J3c£ 
tlTV^, -fe;L/«i 5 4 (Dfaffl (m^^M) ICI±, ^[StSiff^^rBJiCl^ 1 CDT K 
> 5 5 t;H5 8cDfaM (ISI^^M) tCii, $c®(C^t& 

Jltf>ftSMS&'£fl:£1i:-C, 5 0 ICA#J£ ft t=.m&:ft ItUM* Z> Z. t # 

[0 0 4 3 ] 

■\Ejim. 5 4 t 5 8 (^^M^^^ye^ 53^59 ^sa^n-o^So h ra^ 
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s^ic o i:^^^ >7 u - > 6 o iicongic, x&, m^ffl-f^ 

L T, Sfr^Hfttfitft;** U - > 6 0 {CJit£^it:f:At<f't£^l±!W.&<j§i&L 
[0 0 4 4] 

31 i o£.#-i-£ 3 3tM i i ox^^Lf-mmytn. n>f^i/>xi 20 
tsi u>x i 4 0 comv izmytznz* yt^m^-i 3 oiz* 2^^®^^ 

T#^cD®^&^L. #B^mC'^TMr£H7 [ i:£:^§it-£ 0 Tt^^-f- 1 3 0 SrSiS 
LfeM:>tli, ®*fU>X 1 4 0 (C J: USiMStlT, S)iX{"J->l 50ffl| 

[ 0 0 4 5 ] 

^^^-7-1 3 O^^fuM^Tm^^^^^^^^^^^^-y ht57^iiMI 

t'*5c 1 3 0 ^lth mi <n^MBMi'-&^xm^f-£t>&mmm 

[0 0 4 6 ] 
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1 0 5:.ft5 a 7^315 2 1 0 T*S§£ L fcIfrj|H#te, ffft tf- U >y * - 
2 2 0 izm 1 tf)#ffij (IH^-hfflll) ^6A*ft-^>= Dtt'-i.X7'J7^-2 2 0 

z&mytftmm*sm<D&&jxftiLXPm$:mj&-f&o tot. i)tti'-Axy 

'J'^-2 2 0lt AW.^t(fil9 0 a CD ft ft mrp&ftl) "NSiS 

0>Ifrit2 ft l^t-i^XT 1 '; >y 2 2 0 (C J; »; £*f£ *lfcfi&j|Bftte 

> 2 3 OlCAWtS. ^^lf2 3 0 H 2^^MlCfe^T#lK^lf 

*y U >y 5? - 2 2 o (cprtKAM^^ ::t% m£S#£a<7)$§^icii, smt 
MolgPT- P?Ui:4otS*fu>X2 4 o ici^ns. — Mi£E#£Mtf>*§^tC 
l±, S?St±M3ttf- AX7"U «y ? - 2 2 0 i: J; 'J ftiligp 2 1 0{CM£^£l(C&£ 

= ^tr- t*7s-fv v 9 - 2 2 o zmML frm&ytit. uyxz 4 0 tcj: u 
sstsnt, m-^-x ? u -> 2 5 0 com 1 tfmicAiJ-rs, i)tx^y->2 5 

0 li, H 1 c7)ffih^MMc^l|2c7)®^^^i!P(C HjM3 I £,|I$:lg^t-^ = 
[0 0 4 7 ] 

yt&m-'f- 2 3 0 £ LTli, M>tli. '> U 3>S«±lC?R H %MS:^LfcS*f§? 

* 2 id r k 1/ x jgsg u -r mat & 5 r £ ic £ u , $t mi fa tf) 2 # ^ 
, myt^- u <y 2 - 2 2 0 zmi&^&ffl&Ktf'Mmztiz, m$]&&?tft 

[0 0 4 8 ] 
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sj 3 i o t*i§£ Lt-mmytiz. yt-^m^-3 2 otcA*fi-£ 0 )tfi?-3 2on 

Wi^-3 2 0 iC J: »J ^ IE £t#X^ U - > 3 3 0(7)^ 1 0)®lCA*f 

-f&. st)tx ? u -> 3 3 o i±, i <z)®^^*f{iii^)i^2 ©EA^^apictirta^ 

[0 0 4 9 ] 

^e^gfs 3 i o<r>ytunhx\t. Mill fsm^$B^ > jt^giss i 

OfribCOytte, 3 2 0 4i^f5#jtfi3 2 1 1:^*15. *l ft Ik 3 2 

[0 0 5 0] 

£f£ 3 2 5 (7)J:^®iC(i, ^^(7)^^(7)^^ ^ 51^^113 2 7 Tgpm^3 
2 3 tfi^-r-S^lRllC, m^ft 3 1|5§£^LT WiC^#c£*iT^o a ^C7)-pJ^^ 
K3 2 7ti, TSPS^3 2 3 fr£ 181*1 fcteglCfe *J , 7>o, ^Itt^fto. -£ 
0)_hffilzl±, &j&<7)$^(230J3&i:gBmM3 2 9 # -£ *i ft fS: ^ftT V^ = IP 
&!&0)TgPS^3 2 3 tmmc0-t^mm3 2 9 ^tfttxLTfe^lCKgS 

^ictoT bt^i^3 2 7 zmrprwizM£i±2> e vsmmm 3 2 7^TSPii3 
2 3 tmMxizmn£(D&Miz^vt>tif-%yAiz&^xi$, ytm®3 io^^n 
Ttbtifrmmyttfasmmmz 2 7 %.&±L$nnm3 2 9 zmm^-z, ^s&m 

Wk3 2 7#T3PM3 2 3 ^e>+#S6*iT^s8P#icfc^Tii, Si^ft^T^m 

i3 2 3 {CfeV^TSIt3tlS, dftfC<fc»j. ft^3P3 1 0 fr^lg-fcir^ft/iSiJ&ft 

ft^^-3 2 0 icfc^riEira-rs^ii^T^s, 

[0 0 5 1 ] 
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$£{c, )tf 2 o i: ? 'J - > 3 3 o t <Z)^c, Xte, 

[ 0 0 5 2] 

agft^ 3 2 1 COUnt LTti, ^tf^X^ T^'J;b, ^''Jif L/>fL/7 
TBPmii3 2 3 Xii_hgpmM3 2 9 c7)*tM£ LTli, m^M?tf>i^v> I TOf 

[0 0 5 3 ] 

yfc^^^-3 2 0 0)_t;£lCli, 'J -> 3 3 0 #tgtfib:ftT^£= ^3t^ 

^U->3 3 Oli, ^0/!&iuM3 3 4 fuM3 3 4 <Z)_hJcj£#c3 4T,fe^y£ 
*F7h 3 3 1 -3 3 3 fc-^fr^ftflsM £ LTl^ 3 *7-rU7"l/^i 

K>yh 3 3 1, 3 3 2. 3 3 3 7^0J& £ *i £ , Z. ti £ cAgft ft K -y h (DM HfC ti 
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